MAGNETIC  ATTKACTIONS.
[ART. 342
340. Since the total quantity of attracting matter in each elementary magnet is zero, it is evident that the sum of the internal and superficial distributions in Poisson's theorem is also zero.
The mass distributed over the surface S of the magnetic hody, being Jlcosid/S, is evidently the flux of the vector I across the boundary of S.
So also, if the surface S' is the boundary of any portion of the body, the mass distributed internally is equal and opposite to the flux across the surface S'. Thus -pdxdydz is equal to the outward flux across the six faces of the Cartesian element dxdydz. We may therefore deduce the value of p for polar, cylindrical, or other orthogonal coordinates by finding as in Art. 108 the flux across the faces of the corresponding element.
If JTlf I2» ^3 are tne P°^ar components of I in the directions in which r, 6, <p are measured, then (Art. 108)
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341. Ex. A magnetic shell is bounded by spheres of radii <z, 5. The -direction of the magnetisation at any distance r from the centre is radial and its .magnitude is Krn. Find the potential at an internal and external point.
The internal distribution is p = - -5 y. (^f1l+
~o-1=-Kan and cr2=+/c&w on  the two  boundaries. .at an internal point (Art. 04) is
and the superficial distribution The  potential of all these
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'.The potential at an external point is zero.
342. The force of induction*. The rnngnetic force at a point P of space void of magnetised matter is the force on the positive pole of a magnet of unit strength, the positive pole being placed at P. To find the force at a point P situated within a magnetic body we imagine an infinitely small spaee round P to be removed and a positive unit pole placed at P in the cuvit.v.
Consider the effect of tins removal; the attraction of the solid distribution of Poisson which once filled the space has disappeared, and there is now a superficial distribution on the inside of the cavity. Since the attractions of similar and similarly situated bodies on the same point vary as their linear dimensions (Art. 94),
* The distinction between the magnetic force and the force of induction is due to Kelvin and is fully explained in his Theory of Mutjnetism, ArtH. 479 &•<:. The former name is due to him, and the latter to Faraday and Maxwell. See the treatise on Electricity and Magnetism, Art. 428.

